Social media allow crowds to generate many ideas to swiftly respond to events like crises, public policy discourse, or online town hall meetings. This allows organizations and governments to harness the innovative power of the crowd. As part of this setting, teams that process crowd ideas must engage in social exchange processes to converge on a few promising ideas. Traditionally, teams work on self-generated ideas. However, in a crowdsourcing scenario, such as public participation in crisis response, teams may have to process crowd-generated ideas. To better understand this new practice, it is important to investigate how converging on crowdsourced ideas affects the social exchange processes of teams and resulting outcomes. We conducted a laboratory experiment in which small teams working in a crisis response setting converged on self-generated or crowdsourced ideas in an emergency response context. Our findings suggest that teams converging on selfgenerated ideas have better social exchange processes in terms of dominance and coordination. We found support that evaluation and coordination positively affect team member satisfaction under both experimental conditions. Implications for research and practice are discussed.
Introduction
Social media (e.g., Twitter, Facebook, Instagram) facilitate civilian-driven grassroots initiatives when governmental crisis response to natural or man-made extreme events fails to become effective. For example, when more than 1.8 million asylum seekers crossed European borders during the peak of the European migration crisis in 2015 [1] , effective help needed to be quickly organized. For example, a civilian grassroots initiative set up the website http://refugees.at to collect information through Twitter feeds based on names of highly frequented train stations and action verbs, such as 'need' or 'donate'. This allowed hundreds of civilian volunteers and emergency response teams to disseminate information and coordinate supplies in order to support the transport of several thousand migrants per day through Austria. Similarly, the Facebook page 'Fluthilfe Dresden' 1 updated volunteers from and around Dresden via Facebook where help was needed during the severe flooding all over central Europe in 2013.
Governmental crisis response teams could benefit from such initiatives, but only if they were able to harness the innovative ideas generated by the crowd for emergency response. To this end, crisis response teams need to seek high levels of productivity in terms of idea generation, evaluation, and selection [2] . Given the urgency and dynamic environment, decisions must be made swiftly [3, 4] . Yet, past research shows that people perform poorly when they need to select ideas, as they are not able to pick innovative ideas, which are usually characterized as being novel and unique [5, 6] .
One way to facilitate the idea evaluation and selection phase is to execute a convergence phase immediately following the ideation phase. Idea convergence is a team process in which members reduce the number of ideas to focus on the few they deem worthy of further attention and in which they clarify those ideas to increase shared understanding [7] . During idea convergence, team members engage in social exchanges to arrive at a manageable subset of ideas that can be evaluated in more detail with reasonable effort. Social exchange processes have a significant impact on team performance and are indicative of the quality of teamwork [8, 9] . They describe the 'member's perception of his or her willingness to assist other members, to share ideas and feedback and in turn, how readily information, help, and recognition are received from other members' [10, p. 119 ]. The quality of social exchange processes may develop and improve over time with continuous interactions. Social exchanges among team members may concern the coordination of the team's activities or the evaluation of the team's task at hand [11, 12] .
Social exchange processes are hardly examined in detail [8, 13] . Furthermore, there is limited understanding of how social exchange processes differ when teams interact with ideas that are their own or that originate from an external source. In other words, it is not clear if the quality of social exchange processes is similar when teams converge on selfgenerated ideas or on crowdsourced ideas. Moreover, social exchanges during team processes like idea convergence may be critical determinants of team outcomes. To get a more complete understanding of team dynamics and outcomes, a deeper exploration of a team's social exchanges is required [14] .
This study addresses these gaps by investigating social exchange processes in two distinct situations: teams converging on self-generated ideas vs. teams converging on crowdsourced ideas. We posit that teams that self-generate their ideas can trace back the idea to understand how it was generated [5, p. 5] and therefore may develop higher quality social exchange processes than teams that engage in social exchange with crowdsourced ideas. We further investigate to what extent social exchange processes during convergence are associated with the team members' perceptions of satisfaction. Process satisfaction is an important predictor of future adoption and application of team procedures and supporting technology [15, 16] . Thus, it is not only important for crisis response teams to understand the effectiveness of different idea convergence approaches, but also how the social exchanges inherent in these processes affect perceived satisfaction. Highly effective approaches may still be abandoned or rejected by teams if they feel dissatisfied [17] .
The remainder of this paper is structured as follows: The next section provides an overview of the two foundations of our work: social exchange theory and idea convergence. Next, we present our hypotheses and describe the details of our research methods. Then, we present our results and conclude the paper with a discussion of our key findings, their implications, the limitations of our study, and an overview of future research directions.
Background

Social exchange theory
Blau [18] describes social exchanges as interdependent actions among people. High-quality relationships emerge through a series of such interactions [19] and have been found to positively affect team member's creativity [14] , facilitate empowerment [20] or learning [21] . Outcomes of social exchange are a combined result of transactions between two or more interdependent people [8] and comprise, for example, organizational citizenship behavior, commitment, and job satisfaction [22] .
Social exchange theory is based on three foundational concepts: (1) resources exchanged, (2) exchange structures, (3) relationships that emerge [8, 12] . Resources can be represented by information, money, good, services, but also love and status and are transferred during social exchange [8] . They are possessions or capabilities of an actor [23] . Consequently, when team members interact during idea convergence, the resources of interaction include, but may not be limited to the ideas that they aim to reduce and clarify. Common structures of social exchanges include productive, reciprocal and negotiated exchanges [12, 23] . Negotiated exchanges describe interdependent transactions among actors that 'engage in a joint decision process in which they seek agreement on the terms of exchange' [23, p. 2], for example bargaining salary or dividing household chores. Reciprocal exchanges describe interdependent transactions among actors that perform 'a beneficial act for another without knowing whether, when, or to what extent the other will reciprocate' [23, p. 3], e.g. an employee who asks a colleague for feedback without expecting anything in return. Only later, that colleague asks the employee for a similar favor. Productive exchange describes a task with 'a single socially produced event or good that occurs only if members perform certain behaviors' [12, p. 336 ], e.g. co-authors contributing their knowledge or specific talent on a joint paper. The research reported in this paper conceptualizes social exchange among team members as transactions under the productive structure. Emerging relationships are the result of a series of interdependent exchanges [8] and comprise cognitive, behavioral, or affective emergent states and outcomes [24, 25] . A meta-analytical review showed that high quality social exchange relationships among team members positively affect job performance, job satisfaction, and organizational commitment [22] .
Idea convergence
Convergence was originally defined as 'to move from a state of having many concepts to a state of having a focus on and understanding of the few worthy of further attention' [7, p. 47] . Subsequent research reconceptualized convergence as a combination of two other patterns that often occur simultaneously in group activities -reduce and clarify. Reduce means, 'to move from having many ideas in the shared set to a focus on the few deemed worthy of more attention' and clarify means, 'to move from less to more shared understanding of the meaning of concepts shared by the group' [26, p. 127] . During convergence, a team works on a collection of generated ideas addressing problems and/or solutions [27] , reduces and clarifies these ideas in preparation for evaluation [7] . Thus, the goal of a convergence activity is to arrive at a manageable set of unique, on-task and clarified ideas that are on a similar level of abstraction [28] . To this end, teams perform several sub-activities during a convergence phase such as filtering, abstracting, synthesizing, and clarifying [29] .
Convergence has been identified as one of the most challenging team processes [29, 30] , in terms of cognitive load on team members [31] .
Hypotheses development
Recently, it has been suggested that the source of ideas, for example self-generated or crowdsourced, may have a profound influence on the social exchange processes that occur during idea convergence. Yet, detailed research on this phenomenon is thus far scarce [33] .
The sharing of resources in the form of information among team members is central to any social exchange [8] . Information sharing is particularly important for team members working on ill-structured tasks [10] , such as idea convergence. During convergence, team members share information to improve shared understanding and determine the fate of brainstormed ideas (i.e. to keep an idea for future consideration or to toss it out). The social exchange process that involves sharing and integrating information to decide on how to process individual ideas is called 'evaluation'.
When teams self-generate their ideas, they are expected to have a sense of familiarity that makes them process and share information more effectively than crowdsourced ideas [33] . Self-generated ideas allow teams to better connect to one's semantic network than crowdsourced ideas [33, 34] . Clarifying self-generated ideas should therefore be more effective since team members can build upon one's own ideas [33] . Girotra and colleagues [5] referred to this as ideas having 'path dependence'. This means that while crowdsourced ideas seem to appear out of nowhere, self-generated ideas may come with information on the path by which they were generated. This is in line with research on egocentric bias [35] , suggesting that team members can recall information regarding their own contributions more readily and accurately. Team members' inputs should be more reflected as they may direct more attention towards thinking how to best verbalize their position and argue for their contribution.
Consequently, teams that converge on self-generated ideas may not simply respond to the idea itself, but also to its history [5] . This allows them to exchange information on self-generated ideas more accurately. Team members can inquire about the meaning of ideas, as the idea contributor is among them, and they can discuss how this idea builds on other ideas or why the contribution should be retained. Therefore, we hypothesize that teams working with self-generated ideas will more deeply engage in the evaluation process of social exchange.
H1: Team members converging on self-generated ideas report higher levels of evaluation than team members converging on crowdsourced ideas.
Besides task-oriented exchanges, team members also perform team-oriented exchanges [36] , in which they experience positive and negative emotions through interactions with others [12] . For high-quality social exchanges to emerge, team members should show positive emotions manifested in behaviors that are participative, cooperative, communicative, or forgiving [11] . However, social exchanges may also be characterized with negative emotions [12] that manifest in behaviors such as interactional dominance. An actor that is dominant in interaction asserts control through communication [37] . While past research on social exchange has examined the consequences of emotions [12, 37, 38] , it has not yet been established to what extent the type of exchange resource, in our case self-generated vs. crowdsourced ideas, could be the cause for interactional dominance. We believe that team members converging on self-generated ideas may exert dominance by influencing others with additional information on their self-generated idea. As team members are not aware of the history and background of a crowdsourced idea, they need to base their judgments on their preference and values rather than on informational arguments. This has been referred to as exerting normative influence, which may cause dominant behavior [39] . Dominant behavior might further be facilitated by the absence of the idea contributor during the discussion in a team that is converging on crowdsourced ideas. Related to this, the finding by Davis et al. [40] suggests that voting behavior differs in teams depending on whether the idea's source is anonymous or not. When the idea contributor cannot take part in convergence, team members do not need to be considerate in their communication. However, when teams converge on self-generated ideas, the idea contributor also takes part in the convergence discourse. We anticipate that most team members will try to be respectful and moderate criticism when discussing ideas with the idea contributor present not to hurt one's feelings and maintain a positive work environment. Consequently, converging on crowdsourced ideas should be associated with more dominating behavior of individual team members. Thus, we hypothesize H2: Team members converging on self-generated ideas report less dominant behavior than team members converging on crowdsourced ideas.
Teams without an appointed leader must manage their own activities [10] . This turns the coordination of tasks and responsibilities among team members into another form of social exchange [8] . High social exchange quality manifests when teams perceive their team to be well-coordinated [10] . Past research on social exchange is scarce when it comes to the question of how the exchange resource could affect coordination. One common challenge for teams coordinating themselves is to break down a complex process into activities in order to achieve the team goal [41] . The generation of ideas is typically perceived as easier than clarifying and building support for the promising ideas [34, 42] . This requires teams to process idea information in-depth, demanding cognitive resources [6] . We argue that teams converging on self-generated ideas have certain advantages over teams that converge on crowdsourced ideas. First, when teams generate ideas online together, they already have a certain level of orientation concerning the kind of generated ideas, as these were visible to everyone throughout the brainstorming process. Visibility of ideas is a characteristic of an idea generation technique that is widely adopted in small internal teams [e.g., 5], but also in crowds [e.g., 43], as generated ideas may function as stimuli to think creatively [44] . Moreover, team members are likely to feel a certain degree of ownership with an idea. In contrast to teams with crowdsourced ideas, they should be faster and more efficient to clarify the meaning of ideas and identify redundancies among ideas. Consequently, teams converging on self-generated ideas should run into fewer coordination problems than teams converging on crowdsourced ideas. Therefore, we hypothesize:
H3: Team members converging on self-generated ideas report better coordination than team members converging on crowdsourced ideas.
A general assumption of social exchange theory is that team members are motivated to interpret feelings of social exchange [45] . When social exchanges are perceived as of high quality, actors experience an emotional uplift [38] , which in turn produces global feelings of satisfaction [10, 22] . Past research further shows that improved integration of information among team members improves their satisfaction [46] . This suggests that increases in the social exchange process of evaluation should be associated with increases in team member satisfaction. Thus, in both cases of teams converging on self-generated and crowdsourced ideas, we hypothesize:
H4: The higher team members' reported level of evaluation, the higher their reported satisfaction with process for teams converging on self-generated ideas (H4a) and on crowdsourced ideas (H4b).
Feelings of satisfaction not only originate from the processing of idea information. A team member may also experience an affective response to another team member, in terms of the team member's behavior in the social exchange process [38] . In this context, dominance represents a specific negative emotion that may cause team members to experience negative feelings towards not only the dominant actor, but also with respect to the process that (s)he is part of. Dominant behavior may lead to team conflicts and lower levels of trust [60] , which may negatively impact satisfaction [61] . A number of studies demonstrated a direct negative effect between dominant behavior in traditional and computer-supported teams perceived satisfaction, see e.g. [62, 63] . Thus, dominance is expected to be detrimental to perceived satisfaction, regardless of the source of the brainstormed ideas that teams are working on. Therefore, we hypothesize:
H5: The lower team members' reported dominant behavior, the higher their reported satisfaction with process for teams converging on self-generated ideas (H5a) and on crowdsourced ideas (H5b).
Finally, coordination problems in teams not only negatively impact their social exchanges; they may also have strong negative affective consequences [12] . Coordination problems complicate a team's work process to execute their task. They force teams to expand more cognitive resources on understanding their work, the ideas they are processing, and the procedures that they should follow. This may negatively affect their perceived likelihood of successfully attaining their team goal, which in turn will lead to lower perceived satisfaction, or they may lead teams to feel more frustrated about the process they have to execute [15, 64] . Thus, H6: The better team members' reported coordination, the higher their reported satisfaction with process for teams converging on self-generated ideas (H6a) and on crowdsourced ideas (H6b).
Method
Subjects
Participants were recruited from an undergraduate Information Systems course at a European university and randomly assigned to one of two conditions. The condition 'convergence with self-generated ideas' had 64 students in 16 teams. The condition 'convergence with crowdsourced ideas' had 41 students in 11 teams. All participants were randomly assigned into teams of four, with the exception of six teams of three and three teams of five due to no-shows. Students received course credits but no additional compensation. Each team executed the same task.
Task
The task concerns a flooding crisis in a fictitious city called Norvos and was adapted from an existing task [47] . The goal of the task is to come up with help measures that help stabilize the situation in Norvos for the next 7 days. The task represents a decision-making challenge that has no correct answers [48] but has specific convergence goals [29] . While teams in the condition 'convergence with self-generated ideas' had to brainstorm their own ideas, teams in the condition 'convergence with crowdsourced ideas' started their convergence on previously generated help measures. These teams were provided a list of 'crowdsourced' help measures whose number of ideas was adjusted for team size (52 for teams of four students; 39 for teams of three and 65 for teams of five). Students were informed in the task description that those 'crowdsourced' ideas stemmed from a crowdsourcing campaign with city residents. In fact, the ideas were previously generated in a similar lab experiment with students. The lead author selected ideas based on their level of quality, so that each list of 'crowdsourced' ideas had a similar overall quality level. This means that ideas had room for improvement, as some showed limited task-relevance, redundancy, different abstraction levels, or limited development. Both the task description and 'crowdsourced' ideas were presented to a group of bachelor students in their senior year to pre-test them for clarity.
Technology
All teams used the same collaboration technology, ThinkTank v4.9.5 (http://thinktank.net/about) by GroupSystems. Team members could add, edit, reorder, and delete ideas. We trained seven assistants to work with and explain ThinkTank to participants. They also received a short script with instructions to start idea convergence and use ThinkTank. These instructions were consistent across treatments. The assistants did not participate in team discussions; they only answered questions related to ThinkTank.
Procedure
The experiment started with a short warm-up task to familiarize participants with the functionality of ThinkTank. Next, team members read the task description, signed the consent form, and completed the first survey. During that time, assistants in the condition 'convergence with crowdsourced ideas' copied a selection of crowdsourced ideas into ThinkTank depending on team size. In the condition 'convergence with self-generated ideas', teams started brainstorming their own ideas before starting their convergence task. After 50 minutes, the experiment was terminated and participants were instructed to complete the final survey.
Measures
Satisfaction with process. Process satisfaction is the degree to which team members are happy with the way they arrived at their group decision. Items for this construct were adopted from [49] .
Social exchange processes. We measured three social exchange processes: evaluation, dominance, and coordination. Evaluation describes the degree to which a team integrates shared information into their decision. We adopted two items from prior research to measure evaluation [50] and developed two additional items to adhere to the suggested minimum threeindicator recommendation [51] . Measures of coordination were adopted from [52] . Coordination describes the degree to which a team processes information effectively and in an orchestrated way. We adopted the instrument to measure dominance from [53] . It describes the degree to which the discussion is dominated by one or a few team members in an unproductive manner.
Work history. Social exchange theory suggests that 'output from a past transaction can be the resource exchanged in a future transaction' [8, p. 889 ]. Our assignment of subjects to teams was random. Yet, some participants might have worked together in the past, for example on class projects. Therefore, we assessed the extent of work history representing a categorical variable.
Analysis procedure
We used IBM SPSS Statistics 21 to analyze the collected survey data. Initially, we assessed our data for incomplete records on a per-case basis. One of the cases needed to be excluded due to incomplete survey data, resulting in 104 remaining cases. We performed univariate and multivariate outlier analysis and deemed all potential outliers satisfactory to retain after investigating them in detail. To remedy missing data, we first checked whether values were missing completely at random (MCAR) before applying the expectation maximization (EM) method to impute missing values. We calculated average scales for the items of each construct and checked them for normality by assessing z-values for skewness and kurtosis. For coordination and evaluation, we applied squared transformations to ensure that the z-values for skewness and kurtosis did not exceed the recommended threshold of +/-2.58 at a .01 significance level [51, p. 73 ]. We assessed the reliability for all measurement constructs with Cronbach's Alpha. We dropped one item with a poor corrected item-total correlation of the construct coordination to meet the minimum recommended Cronbach's Alpha threshold of 0.7 [51] . We examined convergent validity for each construct through exploratory and confirmatory factor analysis. All items loaded on the intended factors. The average variance extracted (AVE) exceeded the minimum recommended threshold of 0.5 [54] for all constructs except for dominance (AVE = 0.414). We retained all items for this construct following Hair's [51] three indicator recommendation. Results of reliability and convergent validity assessments are shown in Table 1 . We further assessed discriminant validity finding both, Fornell and Larcker's [55] criterion as well as the heterotrait-monotrait ratio (HTMT) criterion [56] fulfilled. 
Results
The descriptive statistics and results of the correlation analysis are depicted in Table 2 and Table 3 . We performed an ANOVA to see if teams converging on crowdsourced ideas and teams converging on self-generated ideas differed in terms of the control variable. The results indicate that the two samples do not differ significantly with respect to past working history (F (1, 102) = 1.446, p > 0.05). 
Testing differences in process perceptions
A multivariate analysis of variance (MANOVA) performed over the set of three dependent variables (evaluation, dominance, coordination) revealed a significant difference between treatments (Pillai's trace = 0.186, F(3,100) = 7.636, p = 0.000, η² = 0.186).
We tested hypotheses 1 through 3 with ANOVA. H1 put forward that teams converging on self-generated ideas would report higher evaluation than teams converging on crowdsourced ideas. Our data did not show any significant differences between the two experimental conditions (F(1, 102)=0.303, p > 0.05). Therefore, H1 is not supported.
H2 assumed that dominance should be more prominent in teams with crowdsourced ideas than in teams with self-generated ideas. The Levene's test that assesses the homogeneity of variance between the two samples is significant for dominance. Since the assumption of homogeneity of variance was not met, we performed a Welch's F test [57] . Our results indicate that teams with self-generated ideas show less dominance than teams with crowdsourced ideas (Welch's F(1, 65.064)= 7.924, p < 0.01). Therefore, H2 is supported.
H3 suggested that teams converging on selfgenerated ideas report higher coordination than their peers converging on crowdsourced ideas. Our analysis supports this and shows that teams with self-generated ideas had better coordination than teams with crowdsourced ideas (F(1, 102) = 15.683, p < 0.01) Therefore, H3 is supported.
Testing associations to satisfaction with process
We applied multiple regression to test hypotheses 4 through 6. We ran regressions separately for teams converging on self-generated ideas (H4a-H6a) and for teams converging on crowdsourced ideas (H4b-H6b). In the first block (control model), we regressed satisfaction with process on the control variable working history for each experimental condition. The coefficient estimate was not significant, neither for teams converging on self-generated ideas (β= 0.176, p > 0.05) nor for teams converging on crowdsourced ideas (β=0.141, p > 0.05). Both control models explained only little variance of satisfaction with process (adjusted R 2 self-generated_ideas = 0.015, adjusted R 2 crowdsourced_ideas = -0.005). In the second block (full model), the independent variables were added. Both full models explained a considerable amount of variance (adjusted R 2 self-generated_ideas = 0.482, adjusted R 2 crowdsourced_ ideas = 0.391). The change in R 2 was significant in both samples (R 2 ∆ self-generated_ideas = 0.485, p < 0.001; R 2 ∆ crowdsourced_ideas = 0.432, p < 0.001).
Hypothesis 4 suggested that teams with more evaluation report higher satisfaction with process. Evaluation was positively and significantly associated for teams converging on self-generated ideas (β=0.247, p < 0.05) as well as teams converging on crowdsourced ideas (β=0.368, p < 0.05). Therefore, H4a and H4b are supported. Hypothesis 5 put forward that dominance will be detrimental to satisfaction with process. Our analysis did not find any significant relations (β self-generated_ideas = -0.067, p > 0.05; β crowdsourced_ideas = 0.159, p > 0.05). Therefore, H5a and H5b are not supported. Hypothesis 6 suggested that convergence teams with better coordination will report higher satisfaction with the process. Coordination was positively related to satisfaction with process in teams converging on selfgenerated ideas (β=0.543, p < 0.001) as well as teams converging on crowdsourced ideas (β=0.406, p < 0.05). Therefore, H6a and H6b are supported.
Discussion and Conclusions
The goal of this study was to investigate a number of specific social exchange processes (evaluation, dominance, and coordination) during a convergence process in teams that are either working with selfgenerated or crowdsourced ideas. The results demonstrate that teams with self-generated ideas reported higher coordination and less dominant behavior. Also, higher levels of perceived evaluation and coordination are associated with higher perceived process satisfaction for both teams working on selfgenerated and crowdsourced ideas.
Our findings contradict past research that argued: 'it does not matter if a group diverges before they converge. In other words, it is not necessary for a group to brainstorm the ideas that they will be refining and clarifying during the convergence activity' [28, p. 214 ]. Our findings show that evaluation and coordination affect satisfaction for both self-generated and crowd-generated settings. Since teams working with crowdsourced ideas reported lower coordination, the role of process structure might become even more crucial for idea convergence in crowdsourcing situations. The implication of this finding is that facilitation techniques focusing on process structuring which have been developed and tested in small group researchshould be explored in the context of idea convergence with crowdsourced ideas. Recent research on human facilitation shows promising results of how specific convergence interventions could be used for improved convergence quality, shared understanding, and satisfaction [58, 59] .
Our findings further suggest that dominance does not appear to affect satisfaction with process. This is encouraging in the context of crowdsourcing situations, where dominance is more likely, according to our findings. Yet, dominance as a social exchange process might be important for other important outcomes, such as shared understanding, team cohesion, and perceived self-efficacy.
A number of limitations have to be considered when interpreting the results of this study. First, our study investigated social exchange processes in a face-toface setting. Future research will explore social exchange processes during idea generation and convergence activities in distributed configurations to determine whether similar results will be found. Second, we measured the three social exchange processes through self-reports (survey). Perceptions of one's own and others' behaviors may not accurately reflect observable behaviors. Therefore, we plan to use methods such as discourse analysis, coding of video recordings and technology transcripts with a deductively informed coding schema to determine whether the results are consistent. Third, we did not consider potential interaction effects in this analysis. For example, the degree of perceived conflict or engagement could play a moderating role.
